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Abstract of JP2001 136974 

PROBLEM TO BE SOLVED: To provide a method for screening out the effect of segment A (chemical 
species A) on a substance containing a DNA or RNA of a cell or the like by the use of artificial chemical 
species. SOLUTION: The method for detecting or identifying the effect of chemical species A on the 
substance containing the DNA or RNA is carried out by using one or more kinds of chemical species 
capable of recognizing the DNA base sequence represented by the general formula (I): B-L-A (I) (wherein, 
B, A and L show a chemical structure containing a nonnatural type base capable of recognizing the DNA 
base sequence, a chemical structure exhibiting an interaction with the DNA and a linker capable of 
combining the chemical structures of A and B, respectively). A kit therefor and a plate used for the kit are 
provided. 



Claims of corresponding document: EPl 152061 



1. A method for detecting or identifying an action of a chemical species A to a substance containing DNA or 
RNA comprising using the chemical species, which can recognize a base sequence of DNA, represented by 
the general formula (I): 

"(I)" B-L-A 

wherein B is a chemical structure containing non-natural bases which can recognize a base sequence of 
DNA, A is a chemical structure having an interaction with DNA, and L is a linker which can bind together 
chemical structures of A and B. 

2. The method according to claim 1, for detecting or identifying an action of a chemical species A to a 
substance containing DNA or RNA comprising providing the compound represented by the general formula 
(I), which can recognize a base sequence of DNA or RNA in each well of a plate consisting of a plurality of 
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— ^ ( I ) T'a$ixl)-ft;^a*<#'>x;uc^|^Sti-<?, 
#XTfo'3, «IO^rii:C<5Dd*)3aM£OiE^Jcot,«0*i!^ 

(TilSMiiZirmt'ii, Py I mPy PyPy I mPy P 
y, Py I mPy Py Py I m I mPy, I m I 

mPyPyPylmPyPy. X'hh:itijfiJbt^h . 
[0035] mSim±. -t^O^^^iRjfcJC 

isi tffl®cojsaflaT$> ^ T t> ^ffii'KtT^s-r 

i}^T%i,. ^hi,z, ^wmmu-nmi.zxtni, ism& 
<r>Wimcr)iEi^mmzn-rhmismcr>i^m^ t nm^j::tm 
x-m^hztt^x'^h. Ltzt/^-^x. :^w^mimi, 
iE'^mmi<z\imsi^x.'r. mtf^^^mmiizi^mmz^ 
mi'tw^m^'mt^x'. ^m.^zis&Rthzk.ifix'^h 

[0036] mzmL L/i^t-^ 1 ~ 1 6 {.Z'y\^X^<r) 
^SttSriWtTt. fn-yp ( Py ) , -i ( I 

m) rS HSS*«^tf20^V^Ji3orl«^$ixT»r%S<fc 

-1 6C01 6«3a=S:fflv>. -?-<7)*!im2:«aHaeo^:??^5T'^ 
Ltz1&^imAi,Z7rrr . h hJSIBflaLCL-wt , HL 
C-2. t hQjfll)^j|ffl^Ju rkat, SrfflV^T— 

-ft-^14*«;gV%i|iflaS'l45rJnt, JurkatfcHL 
C-2\,znLX\i-^mt£t^^il^7h^ixt^i}^'>fz. 04 
li, 1 00 nM<7)iftK(Ci3{t«.LC L-wt i: J u r k 

a t i,zm-ut-^9m 1 - 1 e<7>mim^<owm^^ 

mLfz%>(r>X'hi> , 

[0037] itoi 3 1=. *f|Hgco-fl5liC ( I ) -C^S 
<^WI5r05tC^c^. 05*i8x8cO64'>x7K7)l)<OT' 
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( Py ) i:^ $:J^y-/U^ ( I m) S:fflv>fciS^lc{i:2 

rv—hcDinmt immz^^ 25m icopy- 

Py-PySrAK. <5i:v^T'ru-hC02figi: 2^iia{c 
«->»25ju KOPy-Im-Py^A^l. 
h^DBfiab 35')BiC#^ 25«l<7)Py-Py-Im 
?rA<itv>d idle. 8aco-fl:^«r«^£Wai/5«l; 

/Ki 1 a»«7)'fl:^!f*!IiO;V t =5: !> *t ft mff^U^a^UT) 
[0 0 38] 05i7)(jyc-{±, 31f35iJB. 2tT65iJSa 

i/en2nB. afet^c4iT8?ijasiX8ff4?dBtiffi«a 
fio^»p y - p y - 1 ia<nwsmx'mimkim^^ 

Tl'>l.^i:*«:b*>»), 2ff 6?iJSatX6ff 2?iJg, 3£y 
1 4 8 ?ij @ atX 8 4 ?ij a < 4# W^miC:** L. T St Ife 
(J^taaT'ftO, 1lr#T"{±Py-Im-Pyt Im-Py 
- I mcol : 1 iS^lDT-S) 0 . ?**<4Py- I m-Py 
tlm-Im-ImtcDl : 1 jR-&%T«>S. -etTCl 
<r>m:\iz.<nmsmzn\^X\tz.ith<r)'t^fr^ > h B ^ 

( I ) <n^-^^<rymAmznth-^%'&.i:^z<r>\^'^ 

A i. w t Sr 0flii>M; LT «- ^§ 1 1 ^ 5 fib . 
Z.<n^ 9^:3«s|gH^«OK««rafci 0. ( I ) -cs 

[0039] ijui«^w±, wmsz^mwi^sm^^ 

-ffi^ ( I ) (^"cn^ y^^yVBcn^^i^-th^^^m 
SgU, -?-<7)-b^^^>'hA<7>gl5^(C#a<7)t3i3ffiS'lcO<^m 
. -feiT^ y h A<0gS:a-**S'5rS«aa 
<0*»BBc7)-^ ( I ) T'S^^lS^ki^a x;W: 

jLtciO. -fe^^yhA<offl4i-<otS3S»!<^«6fflfl:-&«s 
(om^i&mb txu, ^^m<r>-m^ ( i ) o-t^^^o- 

h A<7)a^i-t=i3iDffi*lc7)lg|ffl'ft^*tg-^$-li-&^ t t=J: 



[0040] B!fieLT§fc«-S<0*^ 
St:**^*<IMA«f^fHS-ttaii^«^^fflW=^ -y h 

iOifffltcii, ( I ) 
B-L-A (I) 

(^cf. Bt4DNAiOJgSiE5lJ5-l2^&C:t*{T-§€. 
0^^^<r>^i:iS^-i-hit'^'iki:mL. AWDNA 

N AXtiR N A ^-^^t-f ?.!B3H<7)«®$:i!l^-r &#ScO 
fZibcr>SsMXli^A^h^j:hD N AXtiRN A^r-t-:rr 

■xhSriSfit^*. iW^L^i^tc, ^^Bjc^HR^ 

( I ) <o-fk^»4::n&#*fe-cfiefflLt:t>J:v^**, ciio 
2«ia±s-a-&u-cfi6ffl-e§ & i 5 fc*jv>r t J: 
v\ 

[004 1] ^ti,iz. ISS-^-^i/PS-Wi-* 
ru-h4><:0«-'>x;Kc, -®s« ( I ) . 
B-L-A (I) 

(se*, Bt4DNA«0««S2?IJtl8SIW-ac:i:*«T'%* 
^^^MM<OJgffi€:-&^r-r^{t^«}Jt^^t, AJ4DNA 

D N AtOSSE^I5ri2ISi tt#-S.^t^a**:i?« LT^cSIS 

mco'^jiji'^^-t^y-u-hi:^m-thi><7)X'hi>. <t 

OPaWi. ^^BBtfOrU— h<4. DNAXI4RNA$- 

-r^fzubcoy'v—hxfih. mmcn-m^t < I ) xm^ 
3^MzmfEitLXii<zbi>X'^^, tfz. mmxay 

fumzLXii<Zti,X^S>. 
[004 2] 

immm) (9:iz. Miiim^j:mimizi*)^^mi:muz 

mmi-i>*<. ^¥mizix.t><7)^imtzms&^ii^i,<r> 
Xii^^K 

[0043] IIM0II1 (mmmiimiizii>mmmcr> 

mmmmtLX, t ^S^fflJ®LCL-wttHLC- 
2 , b h BSSLmmm, J u r k a t , t b^attV^SIH 
^HeLa c e 1 1 SrfflV^Tt. LC L-w t J u r 
katHJ^LTliPRM I 1640(Gibco B 
RL) + 1 0%4^BSiSJtil?S ( J RH BIOCIENC 
ES) + 1 OO/iU/m 1 ^—i^V>G- 1 OOxtU/ 
m 1 XM^rbv>< i^^'SgUi® (G i b c o BRL) 
5:tg»&«fii: UTfflV^Tt. HLC-2tcMLT«MEM 
+ 1 0%*^Bfiieilllit ( JRH BIOCIENCES) 
+ 1 OOuVym 1 ^—'>OyG- 1 OOxtU/m 1 
;?.hUrh-7'f >'>'eSi»g (G i bco BRL) 
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mm^t Lxfflv^/c. ^ymm ( H e L a c e l l > 

Cw**Lr«RBMI + 10%^)16ieifll?S (JRH BI 

OC I ENCES) +1 OOuU/m 1 ^-i^^jyG- 

I OQjuU/m 1 i^y^W^ (Gibe 
o B R L) t:tmimt LTfflV^yt:. ^ix-^iimm± 

5 ce 1 1 s/m UciaBU/^«aflag8S}KS:9 6'>x/U- 
?*)c^l«Stf§?R (1 OO/iM, tgtfi+0. l%DMSO) 

'<.-^-T2Bl§l«!rtS«$-lTV\ 'f-<of*ifflliffia$-*'>:^ 

hL/i. Jfflfl^Ji. -^-Yi^oru-h'J-^- (Micro 
Plate Reader) (MPR-A4 i, TOSOH) tSSLfSL 

fflV^/iai«tC*5V^-Cli. -feyt'^IZ'^^'f x h8 (Ce 

II Counting Kit-8) (DOJ I NDO) Sl^ 
Wi^4 5 0 nm (#B5«fi6 0 0 nm ) T'lSitSSrSS^ 



*#^= 1 0 0 n p / n » 

[0044] |ISfiCT2 (ifflBaStt^) 

U-htCiOt HSBffll&LCL-wt, HLC-2, t 

^^:^T■ofc. -C-iOSSSrHiSfi^ll t|iI«(C?T-oT. #$B 
Jia<04#^$-ffSCUfe. fe«$:04tCiK-t. 04<iM« 

«tz;J:ix»f. LCL-wt(c:**L-Ci3>;v.^fc-&ifel 4**^ 

t 0 0 4 5 ] 3 ( ^k^ifeco-^^) 

[0046] 



21 22(33%) 28(7;^)^ j.^H 



22 (33%) 28(7;^)^ 




a-bo 



pCHOHa 
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10 0 4 7] RmsLi/mmzm\^tz^. mmimsiLff) 

R) *4B3*cm-^"JNM-A5 0 05:fi6fflL.. y'hyji^ 

5(i { ppm) T^nL/::. >'^i-fi^(r>^^btX. s 
(singlet), d(doublet). t (tr 
iplet) . q (quarter), m(multi 
plet), br (broad), br s (broa 
d singlet) $•fflV^fe. sSS, »*«<7)B&^Jim 
TcOXolzm^-^fz. i^'^f-/U*/PAr5 H (DMF) , 
>''>'^'nA,^>'/u*/u,ifi/'f S H (DCC) , *;i^.-J<=. 
tV'J^ Z-fY-jUe (CD I ) , 4 - (»^*^-f-/l') TS 
/trUi'^ (DMAP) , N-b Ko^^-'OVh 'jr 

y-;i^ (HOBt ) , 1 - [ 3- ('jjx^fi'TS.y) r 

ahr;U] - 3 -Xf-;l.;*;U-Ki^M 5 h'SlTti (EDC 
I ) , Tb^bHo^^y (THF) . RJCi4#tC^$ 

(0048J (1) l-;<-f-;W-4-^ho-t:D-;u 

-2-r;UrbH (22) 

SamiE (1. 5ml, 37. 5mmol) {7)i|7KS^K 
(2 5m 1 ) }§JR$r-3 0'Ct:}#a)L, miSTl-Ji-f- 
;Pt:n-/l.-2-;<»/U-tf=if>'r/l-7-'bF2 1 (3. 2 7 
g, 3 0. 0mm o 1 ) <?)*|7i<P®! (10ml) jg?SS: 

'!)5XL, -bo«j2 2 (86 Omg, 1 9%) S-i#;t. 

f-;K4 : 1, v/v) jSaiaiJ:0MC2 2 (6 5 0m 

g, 1 4%) 

iH NMR (CDC 1 3 ) <J : 4. 00(3H,s) 7.40(1 
H d J=2.0Hz) 7.65(1H d J=2.0Hz) 9.61(1H s) ; 
IR(KBr)w:1678, 1535, 1508, 1 
423, 1406, 1311, 1100, 864, 81 
4. 770, 754cm- 1 
[0049] (2) Py-L-C02 Et (23) 
;J;;^5j;y»Kh.Uxf-;K0. 3 9ml, 2..0mmo 
1 ) iOTHF (15ml) apjfttC*}#T6 O^ASf-ft-^ 
hU-^AOSmg, 2. Immol) §rjn;t 1 O^J-^ 
mWLfc. PliaTxhaft:2 2 (200mg, 1. 3m 
mo 1 ) <OTHF ( 5m 1 ) JgJSSJBTL, $<?>t:4 5 

^jux-minLfz, ^imi:mm:ssMyiiTm^Ltzm. m 
ym^-7i^^^i^<yj*x'^mLr.z. mmimEETS^L, 

(Cf=ft, '^v^lfV-i^ilX^yP (1:4, v/v) }Sm 
aSJ:0x;;^x;P2 3 (22 5mg, 7 7%) 
»H NMR(CDCl3)^: 1.28(3H t J=7.5H 
z) 3.75(3H s) 4.24(2H q J=7.5Hz) 6.28(1H d J=16.0H 
z) 7.09(1H d J=2.0Hz) 7.47(1H d J=16.0Hz) 7.54(1H 



d J=2.0Hz) : 

13C NMR(CDCl3)*: 14.3,35. 
4, 60. 8. 106. 

1, 118. 4, 125. 3, 129. 8, 130. 
1, 1 36. 7, 1 66. 5 ; 

IR(KBr)w:1709, 1632. 1510, 1 
427, 14 1 2, 1 373, 1 315. 1 282. 1 
176cm- 1 

[00501 (3) Py-Py-L-C02 Et (2 

4) 

X.Xf/1^2 3(1. 12g, 5. Ommol)<?)^^'y 
-ivrnm (45ml) tC^iiTl 0%>'-?9>'''>Z.^tS 
(250mg) iMttz, ^:<7)ii^tciN;i<m*'> 
m-rV^)^M. (8m 1 ) 5:|5|igTSD;t. $^lil O-Ht'^ 

WLtz. r-bhv (2m 1 ) jrani-zd*, :i<mwm^ 
■b9>f vizmLxmm^^Lt:, ^mir>mkiws. 
Ts*t, 'i^hixfm^mzwm:i^^)i'^nLti. ma 
■k^Ai-x-m^m. m^mmr^^^i^^L.x'^^Lti. m 

5ml ) izm^L^ t>tc^Kmf.zm\'^tz. z<7)mm.i.zi 

- 4 - - h o - 2 - h U ^' nor-b f-zUfcru- 

^Ka. 35g. 7. Ommo 1 ) fcN. li-iy^VT 
ne;UX'f-/l^rS>' (l. 31ml, 7. Smmol) 

mm.'^iz^^tiajLtzm. BiExf-zPT-ttasurc. ^eta 

ai8SJ:0t'xeo-/P2 4 (483mg, 28%) Sr» 

>H NMR (CDC 1 3 +DMSO-d6 ) 5 : 1. 
23(3H t J=7.0Hz) 3.59(31 s) 3.94(3H s) 4.14(2H q J 
=7.0Hz) 6.01(1H d J=15.5Hz) 6.57(1H d J=2.0Hz) 7.2 
7(1H br s) 7.45(1H d J=15.5Hz) 7.46(1H d J=1.5H2) 
7.50(1H d J=2.0H2) 9.59(1H br s) 

[00 5 1 ] (4) Py-Py-Py-L-COa Et 

(26) 

b*:^tro-/U24 ( 1 7 3mg, 0. 50mmo 1 ) <0 

pt.-^J-tV-mSL:^-i'lV ( 1 0 m 1 - 1 0 m I ) C0®a3 

mzmxSiT 1 0 -j^j^mM ( 5 o m g ) srirai 
tz, dcos-^t: 1 NTksg-fbJ^'^as-^-M; ">a ( 1 . 5 
ml ) s-piiSTAD;!, ^h{z2^mnLtz, ^<rmmm 

MF (10ml ) (c«5»?U$<i^:SRlEfcfflV^^. 
^JSIC 4 - T-fe h T 5 y - 1 - f-;l^eo-^P- 2 
;l"-K>'SJf5HOBtx;<,x/W2 5 (Z.-F.Tao, at el.. 
J.Aa.C3»eiD.Soc.. 121, 4%l-4%7 (1999) ) (209m 
g, 0. 70mmol)i:DMAP(85mg, 0. 7 

Ommo 1 ) imiKM^x-mt. mSiTs^rssmL 
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;U-PS?X^;U (1:9, v/v) ^aia!iOM>;^t 
0-/1-26(12 01118, 5 0%)^r^#n:. 
iH NMR(CDCl3)d: 1.29(3H t J=7.0H 
2) 2.06(3H s) 3.59(3H s) 3.81(3H s) 3.84(3H s) 4.2 
0(2H q J=7.0Hz) 5.99(1H d J=15.5Hz) 6.51(1H s) 6.5 
8(1H s) 6.61(1H s) 6.94(1H d J=2.0Hz) 7.13(1H s) 
7.32(1H d J=2.0Hz) 7.47(1H d J=15.5Hz) 7.78(1H s) 
7.98(1H s) 8.36(1H s) 

[00521 (5) Py-Py-Py-L-COa I m 
(27) 

h'J;^fo-;U2 6 (24mg,0. 050 mm o I) 
<7):)i9 y-)i'-TH^ ( 1 Dm I - 1 Om I ) fiOiS^EtC 

SST 1 N*i8^b-^ h u '>A7|cjS?a (1.5) s-Jnt^ 

L, MA^'im^^ (13. 5ms) $rt#y-. L<f:>t'ay\^^m 
«:{s*A>^i>^SlS^•^Ti5■f^c:»:^7)KiC{^fflv•>7t. joTk^i- 

»«s(12. 8mg)cODMF (1. 5ml ) ffiJKtCC 
D I (24. 3mg, 0- 1 5mmo 1 ) Sr^iSTiO 

|3iaT-ift«lfL7t. -e^^t^^JcSrSni. :*t^itK 
Sr'»)BXt-C^ 5:J^y-/Ux;^-f-/U27 ( 1 3. 5mg, 
5 4%) ^Wz. 

»H NMR (DMSO-dfi ) ^ : 1.96(3H s) 3.7 
7(3H s) 3.82(3H s) 3.85(3H s) 6.85(1H s) 7.08(1H 
s) 7.09(1H s) 7.12(1H d J=15.0Hz) 7.14(1H s) 7.22 
(IH s) 7.24 (IH s) 7.47(1H s) 7.87(1H d J=15.0Hz) 
7.90(1H s) 8.66(1H s) 9.80(1H s) 9.89(1H s) 10.03 
(IH s) 

[00531 (6) Py-Py-Py-L-DU86 
(11) 

DU86<:0AgB28 (S.Nagamura.at el., J.Med.Che 
m., 40 , 972-979 (1999) ) (6. 2mg, 0.0 24 
mmo 1 ) eODMF (2ml ) j«jat=*}^T6 0%?}<3g 
•ffc-fhU'^A (2. Omg, 0. 050mmo 1 ) ita 

i., isiiST'i o^^J9^!fL^. -f-iofii, msrY-^ 

;l/X.:^-f;l'2 7 ( 1 2. 9mg, 0. 026mmo I ) 
CODMF (1ml )mm^tiaL. Pl^T^ 5^018 
#L.:t. 'J>mi-h^}^J>.f<)/yr-{.i>He. 86) 



07n;UA (1:9, v/v) ^tBHSiOPy-Py-P 
y-L-DU86 1 1 (7. 7mg, 46%) ^» 

iH NMR (DMSO-de ) a : 1.29-1.31(1H 
m) 1.97(3H s) 2.07-2.11(lH a) 2.47(3H s) 3.72(3H 
s) 3.78(3H s) 3.82(3H s) 3.83(3H s) 4.17-4.22(1H 
n) 4.27-4.32(lH n) 6.57(1H d J=15.0Hz) 6.83-6.85(6 
r s) 6.86(1H s) 6.90(1H s) 7.06(1H s) 7.15(1H s) 
7.24(1H s) 7.39(1H s) 7.57(1H d J=15.0Hz) 9.80(1H 
s) 9.89(1H s) 9.94(1H s) 12.36(1H s) 
[00 54 1 

^^^M<r>:^mzXtLi£. dn a-^rn Atc-ftm-TI. 

wi:*«t'#«.. 47t. DNA-«5»RNAfc*«-Sf^ffl*»H 

5EncO!t?I®tC*>{tl> D N A-^R N AtCfctt-Sf^fflSPffiS-* 

[^i7)fS!4^^BS] 

[01 1 0114, *%Hflc:)I mPyLDu8 6iDNA 

[021 02(4, laKOlgfttCftfflL^cDNAcOJgSffii 
?|J&V I m P y L D u 8 6<?>fl:^fl|Jg&5? U^t t<?>T'<5 

[031 03(4, *i6Ba<orv-b-$-fflv%/iSiiaHafc# 

[041 04(4, *%B^<50ib-^!|^l~l 6<7D1 0 0 nM 
[051 05 {4, :^^m<07'U-h^m^-'X, :*:%B3<50 
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[02] 




N 

5*^ AQAATgAGQG QATAAOQi;^ OAAAfiAACAT GTC2AGCAAAA QGCCAGCAAA 
3'- TCTTAOPCCX: CTATTOCX3TC CXTPCTTOTA CACTCGTTTT CCGGTCGTTT 



AOOCCAOOAA CCQTAAAAAG 

'iXSOSOTCCTT OOCATfTTTC 



Sitel 
CGCCCCCCSO 
QCCQC39GGAC VOCTCCTAOT 



acIagcaica 



aaaoccoaIa 



GGACTATAAA 

ccTQATAl^i^^ 



QCCGOOTTOC 
OGGCGCAACO 

Site 2 
CAAAAATCOA 



OATAOCAOOC 
CTKF9QTC08 



«WOTITTTT CCA7A0GCTC 
ACCCCAAAAA 08TATCCQAG 



CQCTCAAOTC AGAGGTGGCG 
OCOAOTTCAO TCTCCACCGC 



OTT-rCCCCCT OOAAOCtCCC 
CAAAOOOGOA CCTTCGAGGO 



TOt mC Q C Ve TCCiCTTCC» ACCevOCOGC TTACCOOATA CCTGTCCGCC 
AOCACBCOM AOGACAAOOC ^raOQACQOCa AATOOCCTAT OGACASOCGG 



TTTCTCCCTT CGG<3AAQCOT GOCOCrrTCT CAATOCTCAC OCTOTAOOTA 
AAAOAGOQAA GCCCTTAGCA CCGCQAAAOA OrrACGAOnxS OGACATCCAT 



TCTCAOTTCO CrOTACGTCG TTCQCTCCAA OCTOOOCTOT OTCCACGAAC 
AGACrCAAGC CACATCCAOC AAQCQAOOTT C0ACCCC3ACA CACGTOCTTO 



COCCCOTTCA GCCCGACOOC TQCOOCrTAT OCOOTAACTA TCGTCTTOAO 
GO08QCAAGT CGGGCTOOCO ACGCCOAATA OQCCAtTaAT AGCAUAACTC 



TOCAACCG6G TAAGAC A COA eiTATCeCCA CTOGCAOCAO CCACT6GVAA -3' 
A08T*raQ0CC ATTCTOTGCr QAATAQCGOT OAgQCrPCflTP? OfgrfMM^pATO .^S'* 



[031 




1218^ tioSymMM It 01109 



PytaPyPvWBbnPyLOu 
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[041 





* « i > iw i i y /iMi«ii dm 



(iiaiH] 1¥1 2^ 1 7B (1 999. 1 2- 

17) 



F^'-A(##) 4B024 AA12 AA20 CAOl CAll GA18 
HA12 

4B029 AA08 AA23 BB20 CC03 CCll 
GA03 

4B063 QAOl QQ42 QQ52 QQ57 QR41 
QR54 

4C050 AAOl AA08 BB04 CG04 EE02 
FF02 FF03 GG03 HH04 
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